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BEISIZAMIDE DERIVATIVES AS ANTAGONISTS OF OREXIN RECEPTORS 

This invention relates to benzamide d^vatives and their use as phannaceuticals. 
Many medically significant biological processes are mediated by proteins participating in 
5 signal transduction pathways that involve G-proteins and/or second messengers. 

Polypeptides and polynucleotides encoding the human 7-transmembrane G-protein coupled 
neuropeptide receptor, orexin-1 (HFGAN72), have been identified and are disclosed in EP-A- 
875565, EP-A-875566 and WO 96/34877. Polypeptides and polynucleotides encoding a second 
human orexin receptor, orexin-2 (EIFGANP), have been identified and are disclosed m EP-A- 
10 893498. 

Polypeptides and polynucleotides encoding polypeptides yAdcb are ligands for the orexin-1 
receptor, e.g. orexin-A (Lig72A) are disclosed in EP-A-84936L 

Orexin receptors are found in the mammalian host and may be responsible for mai^ 
biological functions, including pathologies includmg, but not limited to, depression; anxiety, 

1 5 addictions; obsessive compulsive disorder, affective neurosis/disorder, depressive 

neurosis/disorder, anxiety neurosis; dysthymic disorder, behaviour disorder, mood disorder; sexual 
dysfunction; psychosexual dysfunction; sex disorder; sexual disorder, schizophrenia; manic 
depression; delerium; dementia; severe mental retardation and dyskinesias such as Huntington's 
disease and Gilles de la Touretf s syndrome; feeding disorders, such as anorexia, bulimia, cachexia, 

20 and obesity; diabetes; appetite/taste disorders; satiety; vomiting/nause^ asflma; cancer; Parkinson's 
disease; Cushing's syndrome/disease; basophil adenoma; prolactinoma; hyperprolactinemia; 
hypopituitarism; hypophysis tumor/adenoma; hypothalamic diseases; Froehlich's syndrome; 
adrenohypophysis disease; hypophysis disease; hypophysis tumor / adenoma; pituitaiy growth 
hormone; adrenohypophysis hypofunction; adrenohypophysis hyperfunction; hypothalamic 

25 hypogonadism; Kalhnan's syndrome (anosmia, hyposmia); functional or psychogenic amenoirhea; 
hypopituitarism; hypoAalamic hypothyroidism; hypothalamio^drenal dysfunction; idiopadiic 
hyperprolactinemia; hypothalamic disorders of growth hormone deficiency; idiopafliic growth 
hormone deficiency; dwarfism; gigantism; acromega^, circadian rhythms; and sleep disturbances 
associated with such diseases as neurological disorders, neuropathic pain and restless leg syndrome, 

3 0 heart and lung diseases; acute and congestive heart feilure; hypotension; hypertension; urinary 
retMition; osteoporosis; angina pectoris; myocardial infarction; ischaemic or haemorrhagic stroke; 
subarachnoid haemorrhage; head injury such as sub-arachnoid haemonhage associated with 
traumatic head mjuiy; ulcers; aUergies; benign prostatic hypeitrophjr, chronic renal fethn^; renal 
disease; impaired glucose tolerance; migrame; hyperalgesia; pain; enhanced or exaggerated 

35 sensitivity to pam, such as hyperalgesia, causalgia and allodynia; acute pain; bum pain; atypical 
facial pain; neuropathic pain; back pam; complex regional pain syndromes I and H; arthritic pain; 
sports injury pain; pain related to infection, e.g HIV, post-polio syndrome, and post-herpetic 
neuralgia; phantom limb pain; labour pain; cancer pain; post-chemotherapy pain; post-stroke pain; 
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post-operative pain; neuralgia; conditions associated with visceral pain iacluding irritable bowel 
syndrome, migraine and angina; urinary bladder incontinence e.g. urge incontinence; tolerance to 
narcotics or withdrawal from narcotics; sleep disorders; sleep ^noea; narcolepsy; insomnia; 
parasomni^ jet-lag syndrome; and neurodegenerative disorders, which inchides nosological entities 
5 such as disinhibition-dementia-parkinsonism-amyotrophy complex; pallido-ponto-nigral 
degeneration, epilepsy, and seizure disorders. 

E3q)eriments have shown that central administration of the ligand orexin-A (described in 
more detail below) stimulated food intake in freely-feeding rats during a 4 hour time period. This 
increase was approximately four-fold over control rats receiving vehicle. Ihese data suggest that 

1 0 orexin-A may be an endogenous regulator of appetite. Therefore, antagonists of its receptors may 
be usefiil in the treatment of obesity and diabetes, see Cell, 1998, 92, 573-585. 

There is a significant incidence of obesity in westernised societies. According to WHO 
definitions a mean of 35% of subjects in 39 studies were overweight and a frirther 22% clinically 
obese. It has been estimated that 5.7% of all healthcare costs in the USA are a consequence of 

1 5 obesity. About 85% of Type 2 diabetics are obese, and diet and exercise are of value in all 

diabetics. The incidence of diagnosed diabetes in westernised countries is typically 5% and there 
are estimated to be an equal mmiber undiagnosed. The incidence of both diseases is rising, 
demonstrating the inadequacy of current treatments which may be either ineffective or have toxicity 
risks inchiding cardiovascular effects. Treatment of diabetes with sulfonylureas or insulin can 

20 cause hypoglycaemia, whilst metformin causes GI side-effects. No drug treatment for Type 2 

diabetes has been shown to reduce the long-term complications of the disease. Insulin sensitisers 
will be useful for many diabetics, however they do not have an anti-obesity effect. 

Rat sleep/EEG studies have also shown that central administration of orexin-A, an agonist 
of the orexin receptors, causes a dose-related increase in arousal, largely at the expense of a 

25 reduction m paradoxical sleep and slow wave sleep 2, when administered at the onset of tiie normal 
sleep period. Therefore antagonists of its receptors may be useful in the treatment of sleep disorders 
including insonmia. 

The present invention provides benzamide derivatives which are non-peptide antagonists of 
human orexin receptors, in particular orexin- 1 receptors and orexin-2 receptors. In particular, these 
30 compounds are of potential use in the treatment of obesity, including obesity observed in IVP^ ^ 
(non-insulin-<!ependent) diabetes patients, gastrointestinal disorders and/or sleep disorders. 
Additionally these compoimds are useful in stroke, particularty ischemic or haemonhagic stroke, 
and/or blocking the emetic response i.e. the compounds are useful in the treatment of nausea and 
vomiting. 

35 International Patent AppUcations WO99/09024, W099/58533, WOOO/47577 and 

WOOO/47580 disclose phenyl urea derivatives and WOOO/47576 discloses quinolinyl cinnanwde 
derivatives as orexin receptor antagonists. WOOl/96302 discloses N-aroyl <^clic amme derivatives 
and WO02/44172 discloses morpholine derivatives as orexin receptor antagonists. 
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According to the present invention there is provided a compound of formula (J): 




5 (0 

wherein: 

R1 is hydrogen; 

R2is{Ci.3)alkyl; and 

10 is hydrogen or (Ci.3)alkyl; or R^ and R^ togedier with die carbon to which they are attached 
form a (C3.5) cycloalkyl gro\q;>; 
or 

r1 is (Ci_3)alkyl; R^ is hydrogen; and R^ is hydrogen, or (Ci.3)alkyl; 
R4andR5 are mdependently selected from hydrogen, halogen, NC-, optionally substituted (C^. 
15 5)alkyiC0, optionally substituted (Ci^)alkyl, optionally substituted (C|^5)alkoxy, optionally 

substituted (Ci^)alkylOCO-, and optionally substituted (Ci^)alkyINHCOs provided that R^ and 
R^ are not both hydrogen; 
R^ is hydrogen or halogen; 

Ar repres^ts an optionally substituted aryl or an optionally substituted 5- or 6-membered aromatic 
20 heterocyclyl group containing up to 3 heteroatoms selected from N, O and S; or Ar represents an 
optionally substituted bicyclic heteroaiyl group containing up to 3 heteroatoms selected from N, O 
and S; 

X is -CH2-, or a bond; 
Y is -NHCO, or a bond; 
25 or a phamiaceutically acceptable derivative thereof. 

The group Ar may be optionally substituted by 1 to 5, preferably 1 to 3, substituents. 

When Ar is aryl it is suitably phenyl or nq)hthyl. 

Examples of a 5- or 6-membered aromatic heterocyclyl group containing up to 3 
heteroatoms selected fix>m N, O and S include furanyl, thienyl, pyxrolyl, oxazolyl, thiazolyl, 
30 imida25olyl, oxadiazolyl, thiadiazolyl, triazolyl, triazinyl^ pyridazinyl, pyrimidinyl, isothiazolyl, 
isoxazolyl, pyrazinyl, or pyrazotyl. 
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When At is bicyclic heteroaryl it is, for example, quinolinyl, isoquinolinyl, quinoxalinyl, 
quinazolinyl, pyridopyrazinyl, benzoxazolyl, benzothiophenyl, benzimidazolyl, benzothiazolyl, 
benzoxadiazolyl, benzthiadiazol^l or naphtlotidinyl. 

Preferably Ar represents phenyl, naphthyl, quinolinyl, isoquinolinyl, benzbtihiazolyl, 
5 benzoxadiazolyl, benzothiadiazolyl, thiazolyl, triazolyl, or pyrazolyl, any of which be 
optionally substituted. 

Optional substituents for Ar include phenyl optionaUy substituted by halogen; a 5- or 6- 
membered aromatic heterocyclyl group containing up to 3 heteroatoms selected fromN, O and S, 
optionally substituted by (Ci^)alkyl; halogen, hydroxy, oxo, cyano, nitro, (Ci^)alkyl, 

10 hydroxy(Ci^)allQ^l, (Ci^)alko5Qr, ltydroxy(Ci^)alkoxy, halo(Ci^)aikyl, halo(Ci^)alkoxy, 
aiyl(Ci^)alko3Qf, (Ci^)alkylthio, hydroxy(Ci4)aIkyl, (Ci^)alko3^(Ci^)aIl^l, (C3. 
6)cycloaIkyl(Ci^)alkoxy, (Ci^)alkanpyl, (Ci4)aIkoxycaibonyl, (Ci^)aikylsulfonyl, (Ci. 
4)a%Isulfonyloxy, (Ci^)alkylsulfonyl(Ci^)alkyl, arylsulfonyl, aiylsulfonyloxy, arylsulfonyl(Ci_ 
4)alkyl, (Ci^)alkylsulfonamido, (Ci.4)alkylamido, (Ci^)alkylsulfonamido(Ci_4)alkyl, (Ci. 

15 4)alkylamido(Ci_4)alkyl, arylsulfonamido, arylcarboxamido, arylsulfonaniido(Ci„4)alkyI, 
aiylcarboxamido(Ci^)alkyl, aroyl, aroyl(Ci^)alkyl, or aryl(Cj[^)alkanoyI group; a group 
R55tyN-, RXOCO(CH2)p R^ON(Ry)(CH2)r, R'50*rCO(CH2)r. R^^RyN(CH2)rO, 
RXRyNS02(CH2)r or RXS02NRy(CH2)r v^ere each of R* and Wf independentfy rqpresents a 
hydrogen atom or a (Cj ^)alkyl group or where appropriate R^^Ry forms part of a (C3. 

20 5)azacycloalkane or (C3^X2-oxo)a2acycloalkane ring and r represents zero or an integer fiom 1 to 
4. Additionally, when Ar is phenyl two substituents on adjacent carbon atoms may, together with 
the ring to which they are attached, form a bicyclic or tricyclic heterocyclyl or carbocyclyl ring 
system, for example, fluorenyl, 1,3-benzodioxolyl, or dihydrobenzofuryl, any of which may be 
optionally substituted by halogen or 0x0. 

25 Optional substituents for the groups R^ and R^ inchide halogen. 

Preferred optional substituents for a group Ar include phenyl optional^ substituted by 
halogen; oxadiazolyl substituted by (Ci^)alkyl; halogen, cyano, (Ci^)alkyl, (Ci^)sJkaxy, 
halo(Ci^)alkyl, halo(Ci^)alkoxy, (Ci^)alkoxycarbonyl, (Ci^)a%lsulfonyl, (Ci^)alkylamido, 
RXRyN(CH2)rO, where each of R^ and RX independently represents a hydrogen atom or a (Ci_ 

30 4)alkyl group and r represents zero or an integer from 2 to 4. Additionally, when Ar is phenyl two 
substituents on adjacent carbon atoms may, together with the ring to which they ai^ attached, form a 
fluorenyl, l,3-ben2odioxolyl, or dihydrobenzofuryl ring system, any of \\^ch may be optionally 
substituted by halogen or 0x0. 

More preferably optional substituents for a group Ar are independently selected from: 

35 phenyl optionally substituted by halogen e.g. F; oxadiazolyl optionally substituted by methyl; Br, 
CI, F, NC-, CH3-, CF3-, CH3O-, CF3a, (CH3)2NCH2CH20-, CH3CONH-, and CH3SO2- or, 
when Ar is phenyl, two substituents on adjacent carbons together with the phenyl ring to which they 
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are attached form a group selected from 9-fluorenon-4-yl, 1,3-benzodioxol-S-yl, and 5- 
bromodihydrobenzofur-7-yL 

Prefoably substrtuents on flie g]roup Ar are ortho and/or meta to the amide linker. 

Examples of and are hydrogen, halogen, NC-, optionally substituted (Ci^)alkoxy, 
5 optionally substituted (Ci^)alkylOCO-, and optionally substituted (Ci_4)alkylCO. 

Furtiier examples of and R^ are hydrogen, halogen, NC-, optionally substituted (C], 
4)alko3Qr, and optionally substituted (Ci^)aIkylCO-. 

When r1 is hydrogen, then R^ and R^ are preferably the combinations methyWiydrogen, 
ethyl/hydrogen or methyl/methyl 
10 When R^ is is (Ci,3)alkyl and R^ and r3 are hydrogen the R-enantiomer is preferred. 

When r1 is (Ci.3)alkyl and r2 and R^ are l^drogen, the S-enantiomer is prefoied. 

When a halogen atiMtn is present m the compound of formula (I) it may be fluorine, 
chlorine, bromine or iodine. 

A preferred compound is (R>ben2o[U]dioxole-5-carboxylic acid[2-(3,4-dimethoxy-. 
15 phenyl)-ethylH2- phenyl-propyl>amide or a pharmaceutically acceptable derivative thereof. 

A further preferred compound is {R>2-<)yano-iV^[2-(3,4-dimethoxy-phenyI)-ethyl]-JV-(2- 
pheiiyl-propyl)-ben2amide) or a pharmaceutically acceptable derivative thereof. 

When the compound of formula Q) contains an allQfl group, whether alone or forming part 
of a larger group, e.g. alkoxy or alkylthio, the dSkyl group may be straight chain, branched or cyclic, 
20 or combinations thereof, then it is preferably methyl or ethyl. 

It will be appreciated that compounds of formula (I) may exist as R or S enantiomers. The 
present invention includes within its scope all such isomers, including mixtures. Where additional 
chhal centres are present in compounds of formula (I), the present invention includes within its 
scope all possible diastereoisomers, including mixtures thereof. The different isomaic forms may 
25 be separated or resolved one from the other by conventional methods, or any givai isomer m^ be 
obtained by conventional synthetic methods or by stereospecific or asymmetric syntheses. 

It will be understood that the invention includes pharmaceutically acceptable derivatives of 
compounds of formula (I) and that these are included within the scope of the invention. 

Particular compounds according to the invention include those mentioned in the examples 
30 and their pharmaceutically acceptable derivatives. 

As used herein "pharmaceutically acceptable derivative" includes any pharmaceutically 
acceptable salt, solvate, ester or salt or soWate of such ester of a compound of formula ® which, 
upon adminisfration to tiie recq)ient is capable of providing (directly or indirectly) a compound of 
formula (I) or an active metabolic or residue thereof. Prefared pharmaceutically acceptable 
35 doivatives according to the mvention are any phamiaceutically acceptable salts and solvates. 

It will be appreciated that for use in medicine the salts of the compounds of formula (I) 
should be pharmaceutically acceptable. Suitable pharmaceutically acceptable salts will be apparent 
to those skilled in the art and include acid addition salts formed with inorganic acids e.g. 
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hydrochloric^ hydrobromic, sulphuric, nitric or phosphoric acid; and organic acids e.g. succinic, 
maleic, acetic, fumaric, citric, tartaric, benzoic, p-toluenesulfonic, methanesulfonic or 
naphthalenesulfonic acid. Other salts e.g. oxalates, may be used, for example in the isolation of 
compounds of formula Q) and are included withm the scope of this invention. Also included yn&dn 
5 the scope of the invention are solvates and hydrates of compounds of formula (I). 

Certain of the compounds of formula (I) may form acid addition salts with one or more 
equivalents of the acid. The present invention includes within its scope all possible stoichiometric 
and non-stoichiometric forms. 

Since the compoimds of formula (0 are intended for use in pharmaceutical compositions it 
1 0 will readily be understood that they are each preferably provided in substantially pure form, for 
example at least 60% pure, more suitably at least 75% pure and preferably at least 85%, especially 
at least 98% pure (% are on a weight for weight basis). Impure preparations of the compounds may 
be used for preparing the more pure forms used in the pharmaceutical compositions. 

According to a finther feature of the invention there is provided a process for the 
1 5 preparation of compounds of formula (I) and salts thereof The following schemes detail synthetic 
routes to compounds of the invention. 

Compounds of formula (J) may be prepared from convenient starting materials by adapting 
syndietic procedures well known in the art Preferably, the final stage involves the formation of an 
amide bond between a compound of formula (II) and a compound of formula (10): 



20 




wherem Ar, R 1 , R^, r3, r4 r5^ r6 x and Y are as hereinbefore defined for compounds of 
formula (T), and Z is a leaving group or a group conv^ted to a leaving group m-situ followed by, if 
25 necessary or so desired, conversion to a pharmaceutically acceptable derivative thereof. 

Z is suitably halogen, hydroxy^ C)C(=0)alkyl or OC(=0)OaIkyl, particularly halogen, for 
example chloro. 

Amide bond forming conditions are well known in the art and include reaction of the amine 
with an appropriate acid chloride in an inert solvent such as dichloromethane, optionally in the 
30 presence of a base such as Iriethylamine or N J*l-diisopropylethy lamine. Alternatively, the amine 
may be coupled directly with an appropriate carboxylic acid using a reagent such as 
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l-(3-dimethylaminopn>pyl)-3-ethylcarbodi-nnide with l-hydroxybenzotriazole orO-{7- 
a2abenzotriazol-l-yl>N,N^,N'4etrame%lun)niuin hexafluorophosphate (HATU) with a base 
such as trietfaylamine or N^-diisopropylethylamine. 

Compounds of fonnula (55) and (QI) are known in the literature or can be prepared by 
5 known methods. A compound of formula (JJ) may be prepared by reacting a compound of formula 
(TV) with a compound of formula (V): 




10 wherem R^, r3^ r4 j^5^ r6 X and Y are as hereinbefore defined, in the presence of a reducing 
agent Suitable reducing agents which may be employed include sodium borohydride, sodium 
cyanoborohydride or sodium triacetoxyborohydride under acidic conditions, or catalytic 
hydrogenation. The reaction may conveniently be effected in a solvent such as ethanol or 
dichloroethane. 

15 A compound of foraiula (El) where R*=H may also be prepared by reaction of a compound 

of formula (VI) with a compound of fomiula (VII): 




20 wherein r2, r3, r4 r5^ R^, X and Y are as hereinbefore defined for compounds of fonnula (I), 
in the presence of a reducing agent. Suitable reducing conditions which may be employed include 
tiiose defined above for the reaction of a compound of formula (IV) with a compound of formula 
(V) in the presence of a reducing agent. 

A compoimd of fonnula (II) may also be prepared from an amide of formula (VIU) or 

25 where Rl=Ht an amide of formula (DQ: 
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wherein R^, R^, R^, r4^ r5^ R^, X and Y are as hereinbefore defmed for compounds of formula 
(I), by reduction of the amide carbonyl. Suitable reducing agents include lithium aluminium 
S hydride or diborane in the presence of a solvent such as tetrahydrofiiran or diethyl ether. 

Intermediates of formulae (HI), (IV), (V), (VI), (VE^, (Vm) and (IX) are commercially 
available, or may be made by known routes from commercially available materials. 

Compounds of formula (US) may be prepared according to processes known in the art for 
the preparation of acyl groups, for example 77ie Chemistry qfAcyl Halidesy S. Patai (Ed), 
1 0 Interscience, New York, 1 972. 

Amines of fomiula (IV) and formula (VQ may be made by methods known to the skilled 
person, for example those described in Tl%e Amino Groiq>, S. Patai (Ed), Interscience, New York 
1968. 

Aldehydes of formula (V) or formula (VII) may be made by methods known in the art, for 
1 5 example those described in 77?e Chemistry of the Carbonyl Grotty S. Patai (Ed), Interscience, 
New York, 1966. 

Amides of formula (Vni) and formula (IX) may be made by known methods such as those 
described in The CJtemistry o/AmideSy J. Zabiclq^ (Ed), Interscience, New York, 1970. 

The compounds of fonnula (J) may be prepared singly or as compound libraries comprising 
20 at least 2, e.g. 5 to 1 ODD, preferably 10 to 100 compounds of formula (I)- Compound libraries may 
be prepared by a combinatorial 'split and mix' approach or by multiple parallel synthesis using either 
solution phase or solid phase chemistry, by procedures known to those skilled in the art. 

Thus according to a further aspect of the invention there is provided a compound library 
comprising at least 2 compounds of formula (T), or pharmaceutically acceptable salts thereof. 
25 Pharmaceutically acceptable salts may be prepared conventionally by reaction with the 

appropriate acid or acid derivative. 

The compounds of formula (J) and their pharmaceutically acceptable derivatives axe useful 
for the treatment of diseases or disorders where an antagonist of a human orexin receptor is required 
sudi as obesity and diabetes; prolactinoma; hypoprolactmemia; hypothalamic disorders of growth 
30 hormone deficiency; idiopathic growth hormone deficiency; Cushings syndrome/disease; 

hypothalamic-adrenal dysfunction; dwarfism; sleep disorders; sleep apnoea; narcolepsy; insomnia; 
parasomnia; jet-lag syndrome; sleep disturbances associated with diseases such as neurological ' 
disorders, neuropathic pain and restless leg syndrome; heart and lung diseases; depression; anxiety; 

-8- 
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addictions; obsessive compulsive disorder, affective neurosis/disorder; depressive 
neurosis/disorder» anxiety neurosis; dystbymic disorder; behaviour disorder mood disorder; sexual 
(^function; psychosexual ^function; sex disorder; sexual disorder; schizophrenia; manic 
depression; delerium; dementia; bulimia; ischemic or haemonhagic stroke and hypopituitarism. 
5 The compounds of formula (I) and their phannaceutically acceptable derivatives are 

particularly useful for the treatment of obesity, including obesity associated with Type 2 diabetes, 
stroke and sleep disorders. 

Other diseases or disorders which may be treated in accordance with the invention include 
disturbed biological and circadian rhythms; adrenohypophysis disease; hypophysis disease; 
1 0 hypophysis tumor / adenoma; adrenohypophysis hypofunction; functional or psychogenic 
amenonhea; adrenohypophysis hyperfunction; migrame; hyperalgesia; pain; enhanced or 
exaggmted sensitivity to pain such as hyperalgesia, causalgia and allodynia; acute pain; bum pain; 
atypical facial pain; neuropathic pain; back pain; complex regional pain syndromes I and II; arthritic 
pain; sports injury pain; pain related to infection e.g. HIV, post-polio syndrome and post-herpetic 
1 5 neuralgia; phantom limb pain; labour pain; cancer pain; post-chemotherapy pain; post-stroke pain; 
post-operative pain; neuralgia; and tolerance to narcotics or withdrawal from narcotics. 

The invention also provides a method of treating or preventing diseases or discnders where 
an antagonist of a human orexin receptor is required, which comprises administering to a subject in 
need thereof an effective amoimt of a compound of formula (I), or a phannaceutically acceptable 
20 derivative thereof 

The invention also provides a compound of formula (I), or a phannaceutically acceptable 
derivative thereof, for use in the treatment or prophylaxis of diseases or disorders where an 
antagonist of a human orexin receptor is required. 

The invention also provides the use of a compound of formula (T), or a phannaceutically 
25 acceptable derivative thereof, in the manufacture of a medicament for the treatment or prophylaxis 
of diseases or disorders where an antagonist of a human orexin receptor is required. 

For use in therapy the compounds of the invention are usually administered as a 
pharmaceutical composition. The invention also provides a pharmaceutical composition comprising 
a compound of formula (I), or a pharmaceutically acceptable derivative thereof, and a 
30 phannaceutically acceptable carrier. 

The compounds of formula (I) and their pharmaceutically acceptable derivatives may be 
administered by any convenient method, e.g. by oral, parenteral, buccal, sublingual, nasal, rectal or 
transdennal administration, and the phannaceutica] compositions adapted accordingly. 

The compounds of formula (I) and their pharmaceutically acceptable derivatives which are 
35 active when given orally can be formulated as liquids or solids, e.g. as syrups, suspensions, 
emulsions, tablets, capsules or lozenges. 

A liquid formulation will generally consist of a suspension or solution of the active 
ingredient ui a suitable liquid carrier(s) e.g. an aqueous solvent such as water, ethanol or glycerine, 

-9- 



wo 03/037847 



PCT/EP02/12170 



or a non-aqueoiis solvent, such as polyethylene glycol or an oil. The formulation may also contain a 
suspending agent, preservative, flavouring and/or colouring agent 

A composition in tiie form of a tablet can be prepared using any suitable pharmaceutical 
carrier(s) routinely used for preparing solid formulations, such as magnesium stearate, starch, 

5 lactose, sucrose and cellulose. 

A composition in the form of a capsule can be prepared using routine encapsulation 
procedures, e.g. pellets containing the active ingredient can be prepared using standard carriers and 
then tilled into a hard gelatin capsule; altematively a dispersion or suspension can be prepared using 
any suitable pharmaceutical carrier(s), e.g. aqueous gums, celluloses, silicates or oils and the 

1 0 dispersion or suspension then tilled into a soft gelatin cq)sule. 

Typical parenteral compositions consist of a solution or suspension of tiie active ingredient 
in a sterile aqueous carrier or par^teraily acceptable oil, e.g. polyethylene glycol, polyvinyl 
pyrrolidone, lecithin, arachis oil or sesame oil. Altematively, the solution can be lyq)hilised and 
then reconstituted with a suitable solvent just prior to administration. 

1 5 Compositions for nasal administration may conveniently be formulated as aerosols, drops, 

gels and powders. Aerosol formulations typically comprise a solution or tine suspension of the 
active ingredient in a phaimaceutically acceptable aqueous or non-aqueous solvent and are usually 
presented in single or multidose quantities in stoile farm in a sealed container which can take the 
fomi of a cartridge or retiU for use with an atomising device. Altematively the sealed contains 

20 may be a disposable dispensing device such as a single dose nasal inhaler or an aerosol dispenser 
fitted with a metermg valve. Where the dosage form comprises an aerosol dispenser, it will contam 
a propellant which can be a compressed gas e.g. air, or an organic propellant such as a fluoro- 
chlorohydrocarbon or hydrofluorocarbon. Aerosol dosage forms can also take the form of pump- 
atomisers. 

25 Compositions suitable for buccal or sublingual administration include tablets, lozenges and 

pastilles where the active ingredient is formulated with a carrier such as sug^r and acacia, 
tragacanth, or gelatin and glycerin. 

Compositions for rectal administration are convenientiy in the form of suppositories contaming a 
conventional suppository base such as cocoa butter. 

3 0 Compositions suitable for transdermal administration include ointments, gels and patches. 

Preferably the composition is in unit dose form such as a tablet, c{q)sule or anqx>ule. 
The dose of the compound of formula (I), or a pharmaceuticaliy acceptable derivative 
thereof, used in the treatment or prophylaxis of the abovementioned disorders or diseases will vary 
in the usual way with the particular disorder or disease being treated, the weight of the subject and 

35 other similar factors. However, as a general rule, suitable unit doses may be 0.05 to 1 000 mg, more 
suitably 0.05 to 500 mg. Unit doses may be administered more than once a day for example two or 
three times a day, so that the total daily dosage is in the range of about 0.01 to 100 mg/kg; and such 
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therapy may extend for a number of weeks or months. In the case of pharmaceutically acceptable 
derivatives the above figures are calculated as the parent compound of foimula (I). 

No toxicological ejBfects are mdicated/expecfced when a compound of fonnula Q) is 
administered in die above mentioned dosage range. 
5 Human orexin-A has the amino acid sequence: 

pyroGlu Pro Leu Pro Asp Cys Cys Arg Ghi Lys Thr Cys Ser Cys Arg Leu 
15 10 15 

Tyr Glu Leu Leu ffis Gly Ala Gly Asn His Ala Ala Gly De Leu Thr 
20 25 30 

10 Leu.NH2 

Qrexin-A can be employed in screenmg procedures for con^)ounds which inhibit the 
ligand's activation of the orexin-1 receptor. 

hi general, such screening procedures involve providing appropriate cells which express the 
orexin-1 receptor on their surface. Such cells include cells fix)m mammals, yeast, Drosophila or E. 

1 5 colL In particular, a polynucleotide encoding the orexin-1 receptor is used to transfect cells to 

express the receptor. The expressed receptor is then contacted with a test compound and an orexin- 
1 receptor hg^nd to observe inhibition of a fonctional response. One such screening procedure 
involves the use of melanophores vMch are transfected to express tiie orexin-1 receptor, as 
described m WO 92/01810. 

20 Another screening procedure involves introducing RNA encodmg the orexin-1 receptor into 

Xenopus oocytes to transiently express the receptor. The receptor oocytes are then contacted with a 
receptor ligand and a test compound, followed by detection of inhibition of a signal in the case of 
screening for compounds which are thought to inhibit activation of the receptor by the ligand. 

Another method involves screening for compounds which inhibit activation of the receptor 

25 by determining inhibition of binding of a labelled orexin-1 receptor Ugand to cells which have the 
receptor on their surfece. This method invoh^es transfecting a eukaiyotic cell with DNA encoding 
the orexin-1 receptor such that the cell expresses the receptor on its surfece and contacting the cell 
or cell membrane preparation with a compound m the presence of a labelled form of an orexin-1 
receptor ligand. The ligand may contain a radioactive label. The amount of labelled ligand bound 

30 to the receptors is measured, e.g. by measuring radioactivity. 

Yet another screenmg technique involves the use of FLIPR equipment for high throughput 
screenmg of test compoimds that mhibit mobilisation of intracellular calcium ions, or otiier ions, by 
affectmglfae interaction of an orexin-1 receptor ligand with the orexin-1 receptor. 

All publications, mcluding but not Kmited to patents and patent applications, cited in this 

35 specification are herein incorporated by reference as if each individual publication were specifically 
and mdividually mdicated to be mcorporated by reference herein as thou^ folly set forth. 



-II- 



wo 03/037847 



PCT/EP02/12170 



The followhig Examples illustrate the preparation of pharmacologically active compounds 
of the invention. The Descriptions illustrate tiie preparation of intermediates to compounds of the 
invention. 

Abbreviations used herein are as follows: MDC is dichloromethane, THF is 
5 tetrahydrofuran, DMF is N,N-dimethylformamide and TFA is Irifluoroacetic acid, EtOAc is ethyl 
acetate and DMSO is dimethyl sulphoxide. 

The following Examples illustrate the preparation of pharmacologically active compounds 
of the invention. The Descriptions D1-D22 illustrate the preparation of intermediates to compounds 
of the invention. NMR.'s were measured at 250MHz in CDCI3 unless otherwise stated. 

10 



Description la 

(R,S)-(3-Bromo-4-methoxy-benzyI)-(2-pheny]-propyI>-amine 

A solution of 3-bromo-4-methoxy-ben2aldehyde (2.15 g, 10 mmol) and (R,S>l-amino-2- 
15 phenylpropane (1.35 g, 10 namol) in i;2-dichloroethane (50 ml) was sttnred at room temperature 

under argon for 0.5 h. Sodium triacetoxyborohydride (2.97 g, 14 mmol) was added over 5 min. then 
stirring was continued for a further 16 h. The reaction mixture was dihited with MDC (50 ml) and 
then washed with saturated aqueous K2CO3. The aqueous phase was extracted with MDC and the 
combined organics then washed with brine. The organic phase was dried (MgS04) and the solvent 
20 removed in vacuo. The residue was chromatographed (silica ^el, 20-50% EtOAc-pentane) to afford 
the title compound as a colourless oil (1.90 g, 57%). 
MS (API*): Found MEr334. CnHjo'^BrNO requnes 333. 

IhNMR 6: 1.25 (3H, d, J = 7Hz), 2.75 (2H, d, J = 7Hz), 2.96 (IH, m), 3.65 (2H, m), 3.88 (3H, s), 
6.82 (IH, d, J = 8Hz), 7.05-7.36 (6H. m\ 7.42 (IH, d, J = 2H2). 

25 

The following compounds were prepared m a similar manner to Description la 
Description lb 

(R^)-(3,4-Dimethoxy>benzyl>(2-phenyl-propyl)-aniine 
MS (API*): Found MH*286. C18H23NO2 requires 285. 
30 1h NMR 8: 1 25 (3H, d, J = 7Hz), 2.77 (2H, d, J = 7H2), 2.96 (IH, m), 3.69 (2H, m), 3.84 (3H, s), 
3.86 (3H, s), 6.77 (3H, m), 7.23-7.35 (5H, m). 
Description Ic 

(R>-P,4-Dimethoxy-benzylH 2-phenyl-piroiiyl)-amine 

MS (API*): Found MH'286. CisHjsNOz requires 285. 
35 Description Id 

(R,S>-(3-Bromo-4-methDxy-ben2yIH2-phenyl-butyl)-amine 

Prepared from 2-phenylbutylamine (MaiyanofFe/ aI,J.Org,Chem., 1341,51(8),1986). 

MS (APf): Found MET 348. QgHzz'^iNO requires 347. 
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iHNMR 8: 0.78 (3H, t, J= 7Hz), 1.42-1.80 (2H. m), 2.62-2.88 (3H. m), 3.64 (2H, m), 3.87 (3H, s), 
6.81 (IH, d, J 8Hz), 7.05-736 (6H, m), 7.40 (IH, d, J = 2Hz). 

Description le 
5 (Il3H3-Ethoxy-4-methoxy-beiizyO-(2-phenyl-^^ 

MS (APf): Found MH" 300. C19H25NO2 requires 299. 

IhNMR 5: 1.18 (3H, d, J = THz), 1.45 (3H, t, J = 7Hz), 2.77 (2H, d, J = 7Hz), 2.96 (IH, m), 3.69 
(2H, AB q), 3.85 (3H, s), 4.05 (2H, q, J = 7Hz), 6.75 (3H, m), 7.25 (5H, m). 
Description If 

1 0 (R,S)-[2-(3^Dimetiioxy-phenyl)-etIiyl]-<2-phenyl-propyQ-am^ 

Prepared form 2-phenyI-propionaIdehyde and 2-<3,4-dimetfaoxyphenyl)-ethylamin6. 
MS (APf): Found Mif 300. CijHbsNOi requires 299. 

Ir NMR S: 1 .24 (3H, d, J = 7Hz), 2.65-2.93 (7H, bm), 3.82 (3H. s), 3.85 (3Hs), 6.64 (2H, m), 6.74 
(IH, d, J = 8HzX 7.15 (3H, m), 7.25 (2H, m). 
15 Description Ig 

(R,S>-2-Metho^-5-[(2-phenyl-propylaniino)-methy)]-benzoic acid metiiyl ester 
IhNMR 8: 1 .26 (3H, d, J= 7Hz), 2.76 (2H, d, J=7 Hz), 2.94 (IH, m), 3.70 (2H, AB q), 3.89 (6H, 
s), 6.91 (IH, d, J=9Hz), 7.15-7.40 (6H, m), 7.66 (IH, d, J-2H2). 
Description 2 

20 N-P,4-Dimethoxy-benzyl)-2-phenyI-isobutyramide 

A solution of 2'-methyl-2-phenylpropionlc acid (328 g, 20 mmol) in DMF (50 ml) was treated 
sequentially with N,N-diisopropylethylamine (8.09 g, 80 mmol), 0-(7-azabenzotria2ol-l-yl)- 
N,N,N*,N'-tetramethyluronium hexafluorophosphate (HATU) (7.60 g, 20 mmol) then 3,4- 
dimethoxyben2ylamine (3.34 g, 20 mmol) and then stirred at room temperature, under argon for 24 

25 h. The reaction niixture was diluted wilfaEtOAc then washed with water (3X) then brine. The 
organic phase was dried (MgS04) and the solvent removed in vacuo. The residue was triturated 
with diethyl ether/pentane to afford the title compound as a beige solid (5.95 g, 95%). 
MS (API*): Found MH'314. C19H23NO3 requires 313. 

1HNMR8: 1.60 (6H, s), 3.80 (3H, s), 3.84 (3H, s), 4.32 (2H, d, J = 6Hz), 5.44 (IH, bs), 6.65 (2H, 
30 m), 6.76 (IH, d, J = 8Hz), 7.20-7.44 (5H, m). 
Description 3 

C3,4-Dimethoxy-ben^I)-(2-metfayl-2-phenyl-propyI>-ainine 

A solution of N-(3,4-dimetho}Qd)en2yl)-2-phenyI-isobutyramide (D2, 4.00 g, 12.8 mmol) in THF 
(30 ml) was added drop-wise to an ice-cooled solution of litliium aluminium hydride (25.6 mmol) in 
35 THF (75 ml) under argon. The reaction mixture was stirred at room temperature for 1 h then at 
reflux for 8 h. The reaction mixture was ice-cooled then treated with aqueous THF until 
effervescence ceased and then aqueous 40 % NaOH (2 ml) added. After stirring for a further 0.5 h 
the mixture was filtered through kieselguhr, washing with diethyl ether. The tiltrate was washed 
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with brine, dried ^gS04) and flie solvent removed in vacuo. The residue was dissolved in EtOAc 
and washed with 0.5N HCl. The aqueous phase was basified with aqueous K2CO3 then extracted 
with EtOAc (2X). The combmed organics were dried (MgS04) and the solvent was removed in 
vacuo to give the title compound as a colourless oil (1.23 g, 32%). 
5 MS (API*): Found Mif 300. C19H25NO2 requires 299. 

iHNMR 6: 1.35 (6H, s), 2.69 (2H, s), 3.66 (2H, s), 3.83 (3H, s), 3.87 (3H, s), 6.75 (3H, m), 7.14- 
7.38 (5H,m). 
Description 4 

3<-Bromo-4-methoi7benzylaniine 
10 A stirring solution of 3-bromo-4-metho3cy-benzonitrile ( 1.00 g, 4.7 mmol) in THF (30 ml) was 

treated drop-wise with borane-THF (142 ml, IM solution in THF, 14.2 mmol). The mixture was 

heated at reflux, under argon for 5 h. To the cooled reaction mixture was cautiously added MeOH 

(20 ml). The volatiles were removed in vacuo and the residue was treated with 2N HCl (20 ml). 

After heating at reflux for 0.45 h and cooling to room temperature the mixture was basified by 
15 addition of solid K2CO3. The basic solution was extracted with diethyl ether (2X). The organic 

phase was dried (MgS04) and the soh^ent removed in vacuo to afford the titie compound as a 

colourless oil ( 64%). 

iH NMR 8: 1.48 (2H, bs), 3.79 (2H, s), 3.88 (3H, s), 6.86 (IH, d, J = 8.4Hz), 7.21 (IH, dd, J = 2 
and 8Hz), 7.51 (IH, d, J = 2Hz) 
20 Description 5 

N-(3-Bromo-4-methoxy-benzyI)-2-phenyl-i$obutyramide 

A solution of 2-methyl-2-phenylpropionic acid (1 .5 1 g, 9.2 mmol) in DMF (30 ml) was treated 
sequentially with l-(3-dimethylamionopropyl)-3-ethylcarbodiimide hydrochloride (1.76 g, 9.2 
mmol), 3-bromo-4-metho3Q^benzylamine (D4, 2.00 g, 9.3 mmol) then l-hydrojQ^b^izotriazole (0.20 

25 g). After stirring at room temperature, under argon for 16 h the reaction mixture was diluted with 
EtOAc and washed with water (2X) then brine. The organic phase was dried (MgS04) and the 
solvent removed in vacuo. The residue was triturated vwth diethyl ether/pentane to afford the title 
compound as an off-white solid (2.3 g, 70%). 
MS (APr): Found 1^362. CigHM^^rNOz requires 361 . 

30 IH NMR 6: 1 .60 (6H, s), 3.86 (3H, s), 4.28 (2H, d, J = 6H2), 5.44 (IH, bm), 6.79 (IH, d, J = 8 Hz), 
7.05 (IH, dd, J = 2, 8Hz), 7.26 (2H, m), 7.36 (4H, m). 
Description 6 

P-Bromo-4-methoxy-benzyl)-(2-methyl-2-phenyI-propyI>-amine 

A stirring solution of N-(3-bromo-4-methoxyben2yl)-2-phenyl-isobutyramide (D5, 2.30 g, 6.4 
35 mmol) in THF (50 ml) was treated drop-wise witii borane-THF (12.8 ml, IM solution in THF, 12.8 
mmol).The mixture was heated at reflux, under argon for 3.5 h. To tiie cooled reaction mixture was 
cautiously added MeOH (35 ml). The volatiles were removed in vacuo and the residue was treated 
with 2N HCl (70 ml). After heating at reflux for 0.5 h and cooling to room temperature the mixture 
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was basified by addition of NaOH pellets. The basic solution was extracted with MDC (2X). The 
organic phase was dried (MgS04) and the solvent removed vi vacuo. The residue was 
chromatographed (silica gpl, 0-7.5% MeOH-MDC) to afford the title compound as a colourless oil 
(1.92 g, 86%). 

5 MS (API*): Found Mir348. Ci8H22'^rNO requires 347. 

1h NMR 5: 1.34 (6H, s), 2.67 (2H, s), 3.62 (2H, s), 3.87 (3H, s), 6.81 (IH, d, J = 8H2), 7.10 (IH, 
dd, J = 2, 8HzX 720 (IH, m), 7.32 (4H, m), 7.39 (IH, d, J = 2 Hz). 
Description 7 

(S)-p,4-Diinetfaoxy-benz7lHl-methyl-2-pheny]-ethyl>amine 

10 A solution of 3,4-dimelho>Q^enzaldel^de (1.06 g, 6.4 mmol) , (S)-l-methyl.2-phenylethylamine 
sulfete(1.18 g, 6.4 mmol) and triethylamine (0.89 ml, 6.4 nunol) in 1,2-dichloroethane (50 ml) was 
stirred at room temperature under argon for 15 min. Sodium triacetoxyborohydride (2.97 g, 14 
mmol) was added over 5 min. then stirring was continued for a further 1 6 h. The reaction mixture 
was diluted with MDC (50 ml) then washed with saturated aqueous K2CO3. The aqueous phase was 

15 extracted with MDC and the combined organics washed with brine. The organic phase was dried 
(MgS04) and the solvent removed in vacuo. The residue was chromatographed (silica gel, 0-1 00% 
EtOAc-pentane) to afford the title compound as a colourless oil (1 .20 g, 67%). 
MS (APf): Found Mir286. QaHisNOz requires 285. 

iHNMR 5: 1.10 (3H, d, J = 6H2), 2.70 (2H, m), 2.91 (IH, m), 3.70 (2H. m), 3.82 (3H, s), 3.86 (3H, 
20 s), 2.75 (3H, m), 7.20 (5H, m). 
Description 8 

(S)-I2-(3,4-Dimethoxy-phenyI>.ethy!]-(l-methyl-2-phenyJ-ethyl)-amine 
The title compound was prepared fix)m (3,4-dimethoxyphenyl)acetaldehyde 
(Kraus etal, J.Org.Chem., 1720, 64,1999) according to a procedure similar to that for Description 
25 7. 

MS (API*): Found MH* 300. Cisfl[25N02 requires 299. 

iHNMR 5: 1.07 (3H, d, J= 6Hz), 2.55-3.00 (7H, m), 3.84 (3H, s), 3.96 (3H,s), 6.70 (3^ m), 7.10 

(2H,m),7.25(3Hm). 

Description 9 

30 (R»S)-(2-(4-cliloro.phenyl)-propyl]-(3,4,dimcthoxy-benzyl>amine 

The title compound was prepared from 2-<4-chloro-phenyl>propylamine hydrochloride acconiing to 

a procedure similar to that for Description 7. 

MS (APf): Found MH" 320. CigHji'^ClNOz requires 319. 

iH NMR 8: 1 23 (3H, d, J = 7Hz), 2.80 (2H, m), 3.00 (IH. m), 3.75 (2H. AB q), 3.84 (3H, s), 3.86 
35 (3H, s), 5.60 (IH, bs), 6.78 (3H, m), 7.10 (2H, m), 125 (2H, m) 
Description 10 

(R^)-2-Methoxy-5-[(2-phenyl-propylamino)-methylJ-iV-propyI benzamide 
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A solution of (R,S>2-methoxy-5-[(2-phenyl-propylamino>methyl]-benzoic acid methyl ester (Dig, 
1 .16 g, 3.7 mmol) in n-prqjylamine (5 ml) was allowed to stand at mom tanperature for 12 days. 
Removal of liie volatiles in vacuo afforded the title compound ( 126 g, 100%). 
iHNMR 5: 0.96 (3Ii 1, J= THz), U4 (3H. d, J= 7HzX 1.60 (2H, m). 2.76 (21^ dd, J= 1, THz). 
5 2.96 (IH. m), 3.42 (2H, m), 3.73 (2H, s). 3.94 (3H. s). 6.91 (IH, d. J= 8H2), 7.15-7.40 (6H, bm)] 
7.87 Oa bt), 8.06 (in d. J = 2Hz). 
Description 11 

(R)-2-(3,4-Dimetfaoi7-phenyI)-iV-(2-phenyI-propyi>-acetamide 

The title compound was prqjared from (R)-l-amino-2-phenylpiopane according to a procedure 
10 sunilar to diat for Description 2. 

MS (APf): FoundMH'314. CjHzjNOj rBquires313. 

IH NMR 5: 120 (3H, d. J = 7H2), 2.80 (IH, m), 3.15 (IH, mX 3.43 (2H, s), 3.60 (IH, m), 3.80 (3H, 
s), 3.88 (3H. sX 523 (IH. btX 6.60 (2H, mX 6.75 (IH. d, J = 8HzX 7.06 (2H. mX 720 (3H, mX 
Description 12 

1 5 (R>l2-(3,4-Dimethoxy-phenyl>ethyl]-(2-phenyl-propyl)-amine 

The tiae compound was prepared from (R>2-(3,4-dimethoxy-phenyl>^:<2-phealyl-propyl)- 
acrfamide, Dll according to a procedure similar to that for Description 6. 
MS (APf): Found MH*^300 . QjHjjNCb requires 299. 

iH NMR 5: 1 24 (3H, d, J = 7HzX 2.60-3.05 (7H, hmX 3.83 (3Ii sX 3.85 (3H, sX 6.65 (2H, mX 6.74 
20 (lH,d,J = 9HzX7.10-7J5(5H,mX 
Description 13 

(R^)-^Ajnino-propyI)-carbamic acid reif-butyl ester 

A sohitionof di-rcr/-butyl dicarbonate (13.9 g, 0.064 mol) in 1,4-dioxane (100 ml) was added 

dropwise to a stirring solution of (R.S>propane-12-diamine (37.4 g, 0.51 mol) in l,4<lioxane (200 
25 mix After stirring at room temperature, under argon for 16 h the volatiles were removed in vamo. 

The residue was dissoh^ed in water and the resulting solution extracted with MDC (3X)- The 

combined organics were dried (MgS04) and Ae soWent removed in vaato to afford the title 

compound as a yellow oil (11.1 g, 100%X 

MS (APf): Found MH*175. C8H18N2O2 requires 174. 
30 iHNMRS: 1.07 (3H. d. J= 6H2X 129 (2H,bsX 1.44 (9H, sX 2.80-320 (3H. bmX 5.56 (lH,btX 

Desoiption 14 

(R^{2-[a-Pheiiyl-methanoyI)-amino]-proiiyI}-carfoainic add /ef<-bntyl ester 
A solution of (R,SK2-amino-proRyl)<arbamic acid /ert-bulyl ester (D13, 1 .00 g, 5.75 mmol) in 
MDC (30 ml) was treated with liiethylamine (0.88 ml. 6.32 mmol) then benzoyl chloride (0.74 ml. 
35 6 J2 mmol). After stirring at room temperature, under argon for 16 h the reaction mixhire was 
washed with saturated, aqueous NaHC03 then brine. Tlie oi^ic phase was dried (MgS04) and 
the soWent removed in vacuo. The residue was triturated with diethyl ether to afford the title 
compound as a white solid (1 . 15 g, 72%X 
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MS (APf): Found Mif 279. C15H22N2O3 requires 278. 

IhNMR 5:1.26 (3H, d, J = 7Hz), 1.40 (9H, s), 3.12-3.52 (2H, m), 4.20 (IH, m), 5.00 (IH, bt), 7.10 
(IH, bd), 7.45 (3H, m), 7.82 (2H, m). 
Description 15 
5 (E(^i^-<2-Amino-l-metfayI-^thyl>beiizamid^ 

A stiiring, ice-cooled solution of (R,S)-{2-[(l-phenyl-methanoyl)-amino]-propyl}H:aii>ainic acid 
/er/-butyl ester (D14, 1.15 g, 4.14 mmol) in MDC (45 ml) was treated with TFA (5 ml). After 5 
min. the ice bath was removed and the reaction mixture was stirred at room temperature, under 
argon for 2.5 h. The reaction mixture was basified by cautious addition to a minimum of saturated 

10 aqueous K2CC)3. The aqueous layer was extracted with MDC (2X) then MDC/10% MeOH (2X). 
The combined organics were dried (MgSO^ and the solvent removed in vacuo to afford the title 
compound as a colourless gum (0.37 g, 50%). The aqueous extracts were evaporated to dryness and 
chromatographed (silica gel, 85:14.9:0.1 MDC:MeOH:ammonia) to afiford a further batch of the 
title compound as a sticky white solid (0.28 g, 38%). 

15 MS (APt): Found Mif 179. C10H14N2O requires 178. 
Description 16 

(R^iV-[2>(3,4-Dimethoxy-benzylamino)-l-methyI-ethyI]-benzamide 

A solution of 3,4-dimetho7Q^-benzaldehyde (1.97 g, 1 .2 mmol) and (R,S>-i\K2-amino-l-methyl« 

ethyl)-benzamide (pi5. 2.1 1 g, 1.2 mmol) in 1,2-dichloroetiiane (60 ml) was stirred at room 

20 temperature under argon for 0.5 h. Sodium triacetoxyborohydride (3.77 g, 1 .8 mmol) was added 
over 5 min. then stirring was continued for a further 16 h. The reaction mixture was diluted with 
MDC (50 ml) and then washed with saturated aqueous K2CO3. The organic phase was dried 
(MgS04) and the solvent removed in vacuo. The residue was chromatographed (silica gel, 0-20% 
MeOH-EtOAc) to aiford the title compound as a colourless gum. 

25 MS (APf): Found MH^329. C,9H24N2Q3 requh^ 328. 

IhNMRS: 1.27 (3H, d, J = 7Hz), 2.77 (2H. d, J = 5 Hz), 3.76 (2H, s), 3.82 (3H, s), 3.86 (3H, s), 
430 (IH, s), 6.64 (IH, bs), 6.55 (3H, m), 7.45 (3H, m), 7.76 (2H, m). 
Description 17 

(R^Ai^-{2-[2-(3,4-Dimethoxy-phenyl)-ethylamino]-l-methyI-ethyl}-benzamide 
30 The title compound was prepared from (3,4-dimethoxyphenyl)acetaldehyde (Kraus et aU J.Org. 
Chem., 1720,64, 1999) according to a procedure similar to that for Description 16 
MS (API*): Found MEr343. C20H26N2Q3 requires 342. 
Description 18 

(R^)-N-(3,4-Dimetiioxy-benzyI)-2-(4-flnoro-phenyl>-propioiiainide 

35 The title compound was prepared from 2-(4-fluoro-phenyI>propionic acid and 3,4- 

dimethoTQ^benzylamine according to a procedure similar to that for Description 2. Diethyl ether 
rather than EtO Ac was used as the work-up solvent and the product was purified by trituration with 
diethyl ether. 
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MS (API*): Found MlfSlg. CigHzoFNOa requires 317. 

IhNMR 6: 1.53 (3H, d, J = 7Hz), 3,55 (IH, q, J = 7Hz), 3.78 (3H, s), 3.85 (3H, s), 4.33 (2H, m ), 
5.60 (IH, bs), 6.65-6.79 (3H, m), 6.97-7.06 (2H, m), 7.24-7.31 (2H, m). 
Description 19 
5 (I^)-(3,4-Dimethoxy-beiizfl)-[2-(4-fluoro-pheny0-pro 

The title compound was prepared from (R,S)-N-(3,4-dimethoxy-benzyl)-2-<4-fluoro-phenyl)- 
propionamide, D18 according to a procedure similar to Aat for Description 6. 
. IhNMR 5: 1.23 (3H, d, J = 7Hz), 2.68-2.81 (2H, m), 2.93 (IH, m), 3.69 (2H, AB q), 3.85 (3H, s), 
3.86 (3H, s), 6.73-6.87 (3H, m), 6.95-7.03 (2H, m), 7.12- 7.20 (2H, m). 

10 Description 20 

(R^-2-Metiiox^-5-[(2-phenyl-propylamino)-metfayl]-beiizoniti^ 
A solution of (R»SH3-bromo-4-methoxy-ben^lK2*-pheny]-propyl>amine (Dla, 2.18 & 6.53 
nunol) and copper (I) cyanide (1.16 g, 13.1 mmol) in l-methyl-2-pyrrolidinone (75 ml) was heated 
at reflux, under argon for 5 h. The cooled reaction mixture was filtered through kieselguhr, washing 

15 with EtOAc and water. The organic phase was separated and washed with water (2X) then brine 
(2X), dried (MgS04) and the solvent removed in vacuo. The residue was chromatographed (silica 
gel, 0-100% EtOAc-pentane) to afford the title compound as a brown gum ( 023 g, 12%). 
MS (API*): Found Mtr281. CigH2oN20 requires 280. 

iHNMR 5: 1 .26 (3H, d, J = 7Hz), 2.74 (2H, d, J = 7Hz), 2.93 (IH, m), 3.68 (2H, s), 3.90 (3H, s), 
20 6.88 (IH, dd, J = 1 and 9Hz), 7.18-7.42 (7H, m). 
Description 21 

(R^l-{2-Methoxy-5-[(2-phenyl-propylamino)-methyI]-phenyl}-ethanone 

A mixture of (R,S)-(3-bromo-4-methoxy-ben2yl)-(2-phenyl-propyl)-amine (Dla, 1.50 g , 4.50 

mmol), tributyl(l-ethoxyvinyl)tin (1.81 ml, 5.36 mmol) and 

25 tetrakis(tnphenylphosphine)palladium(0) (0.26 g, 0.22 mmol) in 1,4-dioxane (2Qml) was heated at 
lOO^'Cfor 16h. The cooled reaction mixture was treated with 2N HQ (5 ml) and the mixt^ 
stirred at room temperature for 1 .5 h. The reaction mixture was diluted whh water and extracted 
with EtOAc (3X). The combined organics were dried (MgS04) and the solvent removed in vacuo. 
The residue was chromatographed (silica gel, 0-10% metfaanol-EtOAc) to afford the title compound 

30 as a yellow gum (0.81 g, 61%). 

MS (API*): Found MH^298. C19H23NO2 requires 297. 

%NMR5: 1.36 (3H, d, J = 7Hz), 2.58 (3H, s\ 2.83-2.97 (2H, m), 329 (IH, m), 3.87 (2H, s), 3.89 
(3H, s), 6.97 (IH, d, J = 9Hz), 7.19-7.40 (5H, m), 7.62 (11^ d, j = 2Hz), 7.70 (IH dd, J = 2 and 
9Hz). 

35 Description 22 

(S)-(3,4-Dimethoxy-benzylH2-pheny]-propyl)-amine 

The title compound was prepared from (S)-2-amino-phenylpropane according to a procedure similar 
to that for Description la. 
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MS (APf): Found Mif 286. C18H23NO2 requires 285. 

The compounds of Examples 1-49 below were pr^ared fix>m Ihe s^propriate amine and acid 
chloride using a procedure similar to Method A or Method B. 
5 Method A 

To a solution of the appropriate acid chloride (0.05 mmol) in MDC (0.5 ml) was added the 
appropriate amine (0.10 mmol) in MDC (0.5 ml) and MDC (0.3 ml). The reaction was allowed to 
mix for 16 h. Excess Amberlite IRA-93, Trisamine resin and Pol-isocyanate were added and 
allowed to mix for 16 h. The mixture was filtered through a pre-packed SCX resin column (250 
1 0 mg). The solvent was evaporated to afford the desired amide which was analysed by LC-MS 
(>80% purity). The diemistry was carried out m 96 well Robbins Flex Chem Filtration Blocks 
enabling analogues to be prepared as components of a combinatorial array. Stock solutions of 
reagents were prepared which were dispensed using Eppendorf pipettes. 
Method B 

15 To a solution of triethylamine (0.036 mmol) in MDC (0.50 ml) was added a solution of the 

appropriate amine (0.03 mmol) in MDC (025 ml) then the appropriate acid chloride (0.036 mmol) 
in MDC (0.25ml). The reaction was allowed to mix for 16 h. Excess Amberlite IRA-93, Trisamine 
resin and Pol-isoc^anate were added and allowed to mix for 1 8 h. Scavenger resins were filtered, 
solvent removed and the residue was treated with another portion of excess Amberlite IRA-93 for 4 

20 h. The resin was removed by filtration and the solvent evaporated to give the desired amide which 
was analysed by LC/MS (>80% purity ). The chemistry was carried out in 96 well Robbins Flex 
Chem Filtration Blocks enabling analogues to be prepared as components of a combinatorial array. 
Stock solutions of reagents were prepared \^ch were dispensed to the 96 wells simultaneously or 
to individual wells, as required using either Hydra 96 or Eppendorf pipettes. 

25 

Table 1 




Example 


Method 


Ar 


MS 


1 


A 


-Ph 


Found MH* 390 
CzsHtNOj requires 389 
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2 


A 


CC 


Found MH^ 420 
C26H29NO4 requires 419 


3 


A 


cr 

OMe 


Found Mif 420 
C26H29NO4 requires 419 


4 


A 


(T 

or 


Found MiT 470 
C25H26*'BrNQ3 requires 469 


5 


A 


OCF3 


Found MET^ 474 
C26H26F3NO4 requires 473 


6 


A 


CC. 


Found MH" 415 
C26H26N2Q3 requires 414 


7 


A 


V 


Found MlT 415 
C26H26N2O3 requires 414 


8 


A 


I> 

Me 


Found MH** 472 
C28H29N3O4 requires 471 








9 


A 




Found MKT 440 
C29H29NO3 requires 439 


10 


A 


T 

OMe 


Found MEf 450 
C27H31NO5 requires 449 


11 


A 


OMe 
OMe 


Found MH*^ 450 
C27H31NO5 requires 449 


12 


A 


9^ 


Found MH* 426 
C25H25F3NO3 requires 425 
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13 


B 




Found MlT 526 
C27H25F6NO3 requires 525 


14 


B 


'IT 


Found MKT 408 
C25H26FNC)3 requires 407 


15 


B 


1 

CI 


Found MH*^ 458 
CzsHis'^CljNOa requires 457 


16 


B 


ex. 

CI 


Found 1^458 
C25H25^^Cl2N03 requires 457 


17 


B 




Found MH*" 434 
C26H27NO5 requires 433 


18 


B 




Found MH* 492 
C32H29NO4 requires 491 


19 


B 


OCT 


Found MHT 440 
C29H29NO3 requires 439 


20 


B 




Found MH^ 498 
C36H28''BrN04 requires 497 






Table 2 






OMe 


Me 


Example 


Method 


Ar 


MS 


21 


A 




Found MET 468 . 
C25H26'^rN03 requires 467 


22 


A 




Found MH" 434 
C26H27NO5 requires 433 
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23 


A 


COgMe 


Found IVfff 448 
C27H29NO5 requires 447 


24 


A 


Br 


Found MH*^ 498 
C26H28^^rN04 requires 497 


25 


A 


OMe 
Br 


Found MH*^ 500 
C26H28"BrN04 requires 499 


26 


A 


'9; 


Found Mrf^ 512 C27H28^'BrN04 requires 






511 


27 


A 


cr 


Found MH*458 
C26H26FiN03 requires 457 


28 


A 


OMe 


Found Mir450 
C27H31NO5 requires 449 


29 


A 


ivJe 


Found MH^472 
C28H29N304requires 471 


30 


A 


(X 


Found MH^468 

C26H29NO5S requires 467 



Tables 



MeO 





Me 



Br 



Example 


Method 


Ar 


MS 
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31 


A 


-Ph 


Found Mtf" 440 
C24H24**BrN02 requires 439 


32 


A 


CC 


Found 1^465 
C25H23"BrN2Q2 requires 464 


33 


A 


0 


Xf 

Me 


Found Mif 522 
C27H26"BrN3Q3 requires 521 


34 


A 


< 

c 


)Me 


Found MH^ 500 
C26H28*^BrN04 requires 499 


35 


B 




Found MH^482 

C25H24''^rN04 requires 48 1 


36 


B 




Found Mrf" 546 

C25H25''^r2N03 requires 545 



Table 4 



J Me 



OMe 

5 



Example 


Mefliod 


Ar 


MS 


37 


A 


cr 

Br 


Found MKT 484 
Ca^Hig^BrNCb requires 483 


38 

1 


A 


a:.. 


Found Mrf" 429 
C27H28N2O3 requires 428 


39 


A 




Found MFf 454. 
C30H31NQ3 requires 453 
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40 


A 


Me 


Found MH* 486 
C29H31N3O4 requires 485 


41 


A 


or 

OMe 


Found Mif 464 
C28H33NO5 requires 463 


42 


A 


T 

OMe 


Found MEf 464 
C28H33NO5 requires 463 


43 


A 


V 

OMe 


Found Mrf" 464 
C28H33NO5 requires 463 


44 


A 


9: 

F 


Found Mrf^ 440 
C26H27F2NO3 requires 439 



Tables 



^ Me 



OMe 

5 



Example 


Method 


Ar 


MS 


45 


A 


OMe 


Found MKT 534 








C26H27"Bi^^CIN04 requires 533 










46 


A 




Found Mtf 546 
C27H27**Bi^^aN04 requires 545 
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5 



47 


A 


Br 


Found 1^504 
CisHas^Bi^^ClNCb requires 503 


48 


A 




Found MH^ 492 
CzsHjs^^ClFsNQa requires 491 


49 


A 




Found 1^468 
C26H26^^C1N05 requires 467 






Table 6 








Me Me 










Example 


Method 


Ar 


MS 


50 


A 


-Ph 


Found MKT 452 
CzsHie'^rNOz requires 451 


51 


A 


cr 

OMe 


Found MKT 484 
CjeHjg^BrNCb requires 483 


52 


A 


Me 


Found Mlf 536 
CzsHagBr^^NaQj requires 535 
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Table? 




Example 


Method 


Ar 


MS 


53 


A 


-Ph 


Found MH* 454 
C25H26"BrN02 requires 453. 


54 


A 


cr 

OMe 


Found MH*^ 484 
C26H28"BrNQ3 requires 483. 


55 


A 


Me 


Found MH" 534 
C28H28^rN303 requires 533. 


56 


B 




Found MH^ 496 
C26H26'^rN04 requires 495. 



5 

Tables 




Example 


Method 


Ar 


MS 


57 


A 


Br 


Found MH* 482 
C26H28^rNQ3 requires 481 


58 


A 




Found MH^ 454 
C30H31NO3 requires 453 
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59 


A 


y 

OMe 


Found Mif 464 
C28H33NO5 requires 463 


60 


A 


OMe 


Found Mif 464 








C28H33NOS requires 463 






OMe 





Table 9 



MeO 




"O 



Example 


Method 


Ar 


MS 


61 


A 


or 

Br 


Found Mlf 498 
C26H26"BrN04 requires 497 


62 


A 




Found Mlf 468 
C30H29NO4 requires 467 


63 


A 


Me 


Found MHT 500 
C29H29N3O5 requires 499 


64 


A 


F 


Found MH^454 
C26H25F2NO4 requires 453 
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Table 10 




Example 


Method 


Ar 


MS 


65 


A 


a 

T 

Br 


Found MH^ 51 L 
C26H27^rN204 requires 510. 


66 


A 


OMe 

& 

Br 


Found MH*^ 543. 
C27H29"BrN205 requires 542. 


67 


A 


Br 


Found Mrf- 553. 
C2sH29^rN203 requires 552. 


68 


A- 


cr 


Found MH*^ 501. 
C27H27F3N2O4 requires 500. 


69 


A 




Found MlT 477. 
C27H28N206requires 476. 



5 



Example 70 

5-Bronio-2,3-dihydrobenzofurau-7-€arboxylic add (394^imethox)r-benzylH2-niethyl-2- 
phenyl-propyl>*amide 

10 The title compound was prepared according to a procedure similar to tiiat of Method A in Exanq)les 
1-69 

MS (ElectrosprayLCVMS): Found Mir524. C28H3o'^rN04 requires 523. 
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Example 71 

(R^3-AcetyIaiiuno-iV-p,4-dimethoxy-beii^l>^^^ 

A solution of B-acetylaminobenzoic acid (99 mg, 0.55 xnmol) in DMF (5 ml) was treated 
sequaitially witb N^-diisopropylethylamine (026 ml, 1 .5 mmol), 0-(7-a2abenzotria2oH-yl)- 
5 NJvJ J^'^-tetramethyluronium hexafluorophosphate (HATU) (209 mg, 0.55 mmol) then (R,S><3,4- 
dimethoxy-ben2yl)-(2-plienyl-propyl>amine (Dlb, 143 mg, 0.5 mmol) and then stirred at room 
temperature, under argon for 48 h. The reaction mixture was diluted with EtOAc then washed with 
saturated aqueous K2CO3, water (3X) then brine. The organic phase was dried (MgS04) and the 
solvent removed in vacuo to ajBford the title conq)ound as an orange gum (187 mg, 76%). 
1 0 MS (Electrospray LC/MS): Found MH*^ 447. C27H30N2O4 requires 446. 
Example 72 

(R^>-BeiizotliiazoIe-6-carboxy]iG add (3,4-dimethoxy-l>enzy])-(2-phenyl-propyI)-amide 

The title compound was prepared according to a procedure similar to that of Example 71 . 
MS (Electrospray LC/MS): Found Mff 447. C26H26N2O3S requires 446. 
15 Example 73 

3-Acetylamino-i>r-P-Bronio-4-methoxy-beiuyi)rA^^ 

The title compound was piq^ared according to a procedure similar to that of Example 71 . 
Purifcation by chromatography (silica gel, 20-50% EtOAo-pentane) afforded the title compound. 
MS (Electrospray LC/MS): Found mt 509. C27H29^rN203 requires 508. 
20 Example 74 

(R,S)-Benzo[i;2,5]oxadiazole-5-carboxylic acid (3,4-dimethoxy-ben27lH2-pheny]-propyl)- 
amide 

The title compoimd was prepared accordmg to a procedure similar to that of Example 7 1 . The 
reaction mixture was heated at 50®C in an attenqjt to effect completion. Unreacted amine was 
25 scavenged with isocyanate resin prior to the aqueous work-up described for Example 71 . 

Purifcation by chromatography (silica gel, 0-20% EtOAc-pentane) afforded the title compound. 
MS (Electrospray LC/MS): Found Mrf^432. C25H25N3O4 requires 431. 
Example 75 

(R^Benzo[i;&^]thiadiazole-S-carboxylic acid (3»4^dimethoxy-benzylH2-phenyl-propyl)- 
30 amide 

The title compound was prepared according to a procedure similar to that of Example 71 . 
MS (Electrospray LC/MS): Found Mif 448. C25H25N3Q3S requires 447. 
Example 76 

(R^Benzo[l^|dioxole-5-carboxylic acid[2-(3/l-dimetho3C3r-phenyl)-ethyl]-^ phenyl-propyl) 

35 amide 

A stirring solution of benzo[l,3]dioxole-5-carbonyl chloride (138 mg, 0.75 mmol) in MDC (5 ml) 
was treated with a pre-mixed solution of (R,S>[2-(3,4-dimethoxy-phenyl)-ethyl]-(2-phenyl-propyl)- 
amine (Dlf, 224 mg, 0.75 mmol) and triethylamine (0. 1 6 ml) in MDC (2 ml). After stirring under 
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argon at room temperature for 2 h the reaction mixture was washed with water then brine. The 
organic phase was dried (MgS04) and the solvent removed in vacuo. The residue was 
chromatogr^hed (silica gel» 20-80% EtOAc-pentane) to afford the title compound as a colourless 
gum (301 mg,90%). 
5 MS (APT*): Found Mtf448. CzyHjsJ^Oj requires 447. 
Example 77 

(R,S)^-BromoriV-(3-bromo-^methoxy-benzyl)-iV-(2^phenyI-propyl^^ 
The title compound was prepared according to a procedure similar to that of Example 76 
MS (Electrospray LC/MS): Found MH" 516. CwKza'^raNOa requires 515. 
10 Example 78 

(R^)-2^Difluoro-beiizo[l^]dicixole-5H^boxylicadd[2-(3,4-di^ 
phenyl-propyl) amide 

A solution of 2^-difluorobenzo[l,3]dioxole-5-carboxyIic acid (152 mg, 0.75 mmol) in DMF (5 ml) 
was treated sequentially with NJ>f-diisopropylethylamine (0.45 ml), 0-(7-azabenzotria2oI-l-yl> 

1 5 NJ^^ J^-tetramethyluronium hexafluorophosphate (HATU) (285 mg, 0.75 mmol) then (R,S>[2- 
(3,4-dimethoxy-phenyl>^1hylH2-phenyl-propyl>amine (Dlf, 224 mg, 0.75 mmol) and tiien stiired 
at room ten^yeiature, imder argon for 24 h. The reaction mixture was diluted with diethyl ether then 
washed with water (3X) then brine. The organic phase was dried (MgSO^ and the solvent removed 
in vacuo. The residue was chromatographed (silica gel, 0-60% EtOAc-pentane) to afford the title 

20 compound as a yellow gum (300 mg, 83%). 

MS (API" LC/MS): Found MH'484. C27H27F2NO5 requires 483. 
Example 79 

(S)-3-BrDmo-N-(3,4Hlimethoxy-ben2yl)-N-l-methyl-2-pheny]-ethyl)-ben2amide 
TTie title compound was prepared jfrom 3-bromobenzoyl chloride and (SK3,4-dimethoxybenzyl)-(l- 
25 meftyl-2-phenyletfiyl)amine, D7 according to a procedure snnilar to that for Example 76. 
MS (Electrospray LC/MS): Found MEr468. C25H26^'BrN03 requues 467. 
Example 80 

(S)-3-Bromo-iV-[2-(3,4-dimethoxy-phenyl)-ethyl]-A^-(l-methyl-2-phenyl-ethyl)-ben^ 
The title compound was prepared from 3-bromoben2oyl chloride and (S)-[2-(3,4- 
30 dimeflioxyphenyl)etfayl]-(l-methyl-2-phe!Qrlethyl)amine D8 according to a procedure similar to that 
for Example 76. 

MS (Electrospray LC/MS): Found MET 482. C26H28^rN03 requires 481. 
Example 81 

(S)-Benzo[l^]dioxol-5-carboxylic add [2-(3,4-dimethory-phenyl)-ethyl]-(l-meth}i-2-phenyI- 
35 ethyl)-amide 

The title compound was prepared from ben2o[l,3]dioxole-5-carbonyl chloride and (S)-[2-(3,4- 
dimetho}qiT>henyl)ethylHl.methyl-2-phenylethyl)amine, D8 according to a procedure similar to that 
for Example 76. 
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MS (Electrospray LC/MS): Found MH*448. C27H29NO5 requires 447. 
Example 82 

(R)-Benzo[l^]dioxole-5-carboxylic add[2-P,4-diinethoxy-phenyI)-ethyI]-(2- phenyl-propyl)- 
amide 

5 A stirring solution of benzo[l,3]dioxole-5-carbonyI chloride (151 mg, 0.82 mmol) In MDC (5 ml) 
was treated with a pre-mixed solution of (R)-[2-(3,4-diniethoxy-phenyl>ethyl]-(2-phenyl-propyl> 
amine (D12, 245 mg, 0.75 mmol) and triethylamme (0.17 ml) in MDC (2 ml). After stirring under 
argon at room temperature for 72h the solvent was removed m vacuo and the residue was 
chromatographed (silica gel, 0-40% EtOAc-pentane) to afford the title compound as a colourless 
10 gum (250 mg, 68%). 

MS (Electrospmy LCTMS): Found MH'448. C27H2iN05 requires 447. 

lHNMRI^360K(D6-DMSO) 5: 120 (3H, d, J = 7Hz), 2.66 (2H, t, J = THz), 3.17 (IH, m), 328 
(IH, m), 3.42 (IH, m), 3.48 (IH, m), 3.56 (IH, m), 3.71 (3H, s), 3.73 (3H, s), 6.0 (2H, s), 6.48 (IH, 
d), 6.56 (IHt d), 6.59 (2H, m), 6.83 (IH, d, J = 8 Hz), 6.85 (IH, d, J = 8Hz), 722 (3H, m), 7.30 (2H, 
15 m). 

Example 83 

=(R>-2-<^aiia-iV-[2-(3,4-dimethoxy-phcnyl)-ethyl]-A^-( 

A stirring solution of 2-cyano-b^izoic acid (120 mg, 0.82 mmol) in MDC (5 ml) was treated with 
oxalyl chloride (0.22 ml, 2.5 mmol) and DMF (1 drop). After 2h the volatiles were removed in 

20 vacuo and the residue was triturated with toluene (2X). The residue was dissolved m MDC (5ml) 
and treated with a pre-mixed solution of (R>-[2-(3,4-dimethoxy-phenyl)-ethyl]-<2-phenyl-propyl)- 
amine (D12, 245 mg, 0.82 mmol) and triethylamine (0.17 ml) in MDC (5 mi); After stirring under 
argon at room temperature for 72 h the solvent was removed in vacuo and the residue was 
chromatographed (sUica gel, 0-40% EtOAc-pentane) to afford the title compound as a colourless 

25 gum (220 mg, 63%) 

MS (Electrospray LC/MS): Found MH*^429. C27H28N2O3 reqmres 428. 
IhNMR 5: 1 .14 (1.5H, d, J = 7Hz), 1.42 (1.5H, d, J = 7Hz), 2.56 (IH. m), 2.87-3.10 (2H, bm), 
3.16-3.42 (2H, bm), 3.52 (0.5H, m), 3.6O4.00 (7.5H, bm), 625 (0.5H, d, J = 2Hz), 6.39 (0.5H, dd, J 
= 2 and 10 Hz), 6.72 (IH, m), 6.85 (2H, m), 6.92 (IH, m), 7.25 (2H, m), 7.32-7.52 (4H, m), 7.65 

30 (lH,m). 

The following compounds in Examples 84-91 were prepared by a procedure similar to that for 
Example 76. 
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Table 11 

Me 



Example 


Ar 


MS 


84 


V 

Br 


Found MHT 480 
C26H26^BrN03 requires 479 


85 




Found Mrf^ 446 
C27H27NO5 requires 445 


86 




Found Mrf" 452 
C3oH2<>N03 requires 45 1 


87 


F 


Found Mif 438 
C26H25F2NO3 requires 437 


88 


OMe 


Found MHTSIO 
C27H28^rN04 requires 509 


89 


a. 


Found MH^ 427 
C27H26N203requires 426 
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Table 12 

,^5s^J Me 



CN 



Example 


Ar 


MS 


90 




Found MH*^ 429 
C26H24N2O4 requires 428 


91 




Found MKr435 
C29H26N2O2 requires 434 



5 



Examples 92-104 were prepared from the appropriate amine and carboxylic acid according to 
Mediod C or Method D. 
Method C 

1 0 A solution of the caibo;^lic acid in DMF (2 ml/mmol) was treated sequentially with N^- 
diisopropylethylamine (3 eq.), 0-(7■^ben20triazo^l-yl)-N^J^^'J^^-tet^amethylu^omum 
hexafluorophosphate (HATU) (1 eq.) then after 20 min. the appropriate amine (1 eq.) and then 
stirred at room temperature, under argon for 16 h. The reaction mixture was diluted witii diethyl 
ether then washed with water (2X) then brine. The organic phase was dried (MgS04) and the 

15 solvent removed in vacuo. Purification was carried out as required by chromatography on silica geL 
Method D 

A solution of the carbo3cylic acid in MDC (10 ml/mmol) was treated with oxalyl chloride (3 eq.) 
then DMF (1 drop). After stmring at room temperature for 2.5 h the volatiles were removed in 
vacuo. The residue was azeotroped with toluene then ledissolved in MDC (10 mlAmnol). 
20 Triethylamine (1 . 1 eq.) and the appropriate amine (1 eq.) in MDC (5 ml/mmol) were added and the 
solution was stirred at room temperature for 16 h. The reaction mixture was diluted witii MDC then 
washed with aqueous NaHCOa (2X) then brine. The organic phase was dried (MgS04) and the 
solvent removed in vacuo. Purification was carried out as required by chromatography on silica gel. 
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Table 13 




OMe 



Example 


Method 


Ar 


MS 


92 


C 




Found Mff 441 
C28H28N2Q3 requires 440 


93 


C 




Found Mif 441 
C28H28N2Q3 requires 440 


94 


c 


^^^^^^^^ 
Me 


Found MH^ 455 
C29H30N2O3 requires 454 


95 


c 




Found Mtf" 455 
C29H30N2Q3 requires 454 



5 Table 14 
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Example 


Method 


At 


MS 


96 


D 


% 

r 

Me 


Found MH^519 
CaoHiaiFNzQsS requires 518 


97 


D 




Found MH* 505 
C2SH29FN2Q3S requires 504 


98 


D 


y 

Me 


Found NQr519 
C30H31FN2Q3S requires 518 


99 


D 


r 

Me 


Found MH* 503 
C2»H3iFN403 requires 502 


100 


C 


hr 

V 


Found MKr488 
C29H30FN3O3 requires 487 


101 


D 


Br 


Found MH*'512 
Qs7H3o^rN04 requires 511 
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Table 15 




OMe 



Example 


Method 




MS 


102 


C 




Found Mrf^ 452 
C26H26FNO5 requires 451 


103 


C 


a. 


Found Mif 433 
C26H25FN2O3 requires 432 


104 


C 


(Y 


Found MH^ 495 
C29H35FN2O4 requires 494 



5 



Example 105 

(R,Sf)-iV-(2-Benzoylamino-propyl)-3-bromo-A'-[2-p,4HlimeA^ 

A stirring solution of 3-bromobenzDyl chloride (0.042 ml, 0.32 mmol) in MDC (5 ml) was treated 
10 with a pre-mixed solution of (R,S)rAr-{2-[2-<3,4Klimethoxy-phenyl>e%lamino]-l-methyl-eA^^ 

benzamide, D17 ( 100 mg, 0.32 mmol) and triethylamine (0.045 ml, 0.32 mmol) in MDC (7 ml). 

After stirring under argon at room temperature for 72 h the reaction mixture was washed with 

aqueous NaHCOa then brine. The organic phase was dried (MgS04) and the solvent removed in 

vacuo. The residue was chromatographed (silica gel, 0-50% EtOAc-pentane) to afford the title 
1 5 compound as a yellow gum (60 mg, 39%). 

MS (APr LC/MS): Found MH'527. C27H29"BrN204 requires 526. 

Example 106 

(R^iV-(2-Beiizoylamino-propy0-5-bramorAr-[2-(394Hlm 
benzamide 

20 The title compound was prepared from of (R,S)-N-{2-[2-<3,4-dimethoxy-phenyl)-ethylamino]-l- 
methyl-ethyl}-benzamide, D17 according to a procedure similar to that of Example 105. 
MS (APf LC/MS): Found MH^557. CzsHsi^Brl^Os requires 556. 



-36- 



wo 03/037847 



PCT/EP02/12170 



Example 107 

(l^3-Bromo-N-P,4Hiimetho3^^be]izyI)-iV-(2-phenyl-pro^ 

The title compound was prepared firom (SH3,4KUmethoxy-ben2yO-(2-phenyl-propyI)-amine, D22 
according to a procedure similar to ibat of Example 76. 
5 MS (APf LC/MS): Found MH'468. CzsHae^rNQs requires 467. 

It is to be understood that the present invention covers all combinations of particular and 
preferred subgroups described herein above. 

1 0 Detenninatloii of Orexin-1 Receptor Antagonist Activity 

The orexin-1 receptor antagonist activity of the compounds of formula (1) was determined 
in accordance with the following e^erimental method. 

Experimental Method 

1 5 HEK293 cells expressing the human orexin-1 receptor were grown in cell medium (MEM 

medium with Earl's salts) containing 2 mM L-Glutamme, 0.4 mg/mL G41 8 Sulphate from GIBCO 
BRL and 10% heat inactivated fetal calf serum from Gibco BRL. The cells were seeded at 20,000 
cells/100 pJ/well into 96-weIl black clear bottom sterile plates from Costar which had been pre- 
coated with 10 pgAvell of poly-I^lysme from SIGMA. The seeded plates were incubated overnight 

20 at37°Cin5%C02. 

Agonists were prepared as 1 mM stocks in waterrDMSO (1 : 1). EC50 values (the 
concentration required to produce 50% maximal response) were estimated using 1 Ix half log unit 
dihitions (Biomek 2000, Beckman) in Tyrode's buffer containing probenecid (10 mM HEPES with 
145mM NaCl, 1 OmM glucose, 2.5 mM KCl, 1 .5 mM CaCl2, 1 2 mM MgCt and 2.5mM 

25 probenecid; pH7.4). Antagonists were prepared as 10 mM stocks in DMSO (100%). Antagonist 
ICso values (the concentration of compound needed to inhibit 50% of the agonist response) were 
determined against 3 .0 nM hiunan orexin-A using 1 Ix half log unit dilutions in Tyrode's buffer 
containing 10% DMSO and probenecid. 

On the day of assay 50 ^1 of cell medium containing probenecid (Sigma) and FluoSAM 

30 (Texas Fluorescence Laboratories) was added (Quadra, Tomtec) to each well to give final 

concentrations of 2.5 mM and 4 pM, respectively. The 96-well plates were incubated for 90 min at 
37°C in 5% CO2. The loading solution containing dye was then aspirated and cells were washed 
with 4x150 pi Tyrode's buffer containing probenecid and 0.1% gelatin (Denley Cell Wash). The 
volume of buffer left in each well was 125 pi. Antagonist or buffer (25 pi) was added (Quadra) the 

35 cell plates gently shaken and incubated at 37°C m 5% CO2 for 30 min. Cell plates were then 

transferred to the Fluorescent hnaging Plate Reader (FLIPR, Molecular Devices) instrument and 
maintained at 37°C in humidified air. Prior to drug addition a single image of the cell plate was 
taken (signal test), to evaluate dye loading consistency. The run protocol used 60 images taken at 1 

-37- 



wo 03/037847 



PCT/EP02/12170 



second intervals followed by a fiirtber 24 images at 5 second intervals. Agonists were added (by the 
FLIPR) after 20 sec (during continuous reading). From each well, peak fluorescence was 
determined over the whole assay period and the mean of readings 1-19 inclusive was subtracted 
from this figure. The peak increase in fluoresc^ce was plotted against compound concentration 
5 and iteratively ciirve fitted using a four parameter logistic fit (as described by Bowen and Jerman, 
TiPS, 1 995, 16, 4 1 3-4 1 7) to generate a concentration effect value. Antagonist Kb values were 
calculated using the equation: 
Kb=IC5o/(l-K[3/EC5o]) 

where ECso was the potency of human orexin-A determined in the assay (in nM terms) and 
1 0 ICso is expressed in molar terms. 

Determination of Orexin-2 Receptor Antagonist Activity 

The orexin-2 receptor antagonist activity of the compounds of formula (I) was determined 
m accordance with the following experimental method. 

15 

Experimental Method 

CHODG44 cells expressing the human Qrexin-2 receptor were grown in cell medium 
(MEM medium with Eari's salts) containing 2 mM LrGlutamine, 0.4 mg^mL G41 8 Sulphate from 
GIBCO BRL and 10% heat inactivated fetal calf serum from Gibco BRL. The cells were seeded at 

20 20,000 cells/100 fil/well into 96-welI black clear bottom sterile plates from Costar which had been 
pre-coated with 10 pgAvell of poly-JL-lysine fix>m SIGMA. The seeded plates were incubated 
overnight at 37C in 5% CO2. 

Agonists were prepared as 1 mM stocks in watenDMSO (1:1). EC50 values (the 
concentration required to i»oduce 50% maxhnal response) were estimated using 1 Ix half log unit 

25 dOutions (Biomek 2000, Beckman) in Tyrode's buffer containing probenecid (10 mM HEPES with 
145mM NaCl, lOmM ghicose, 2.5 mM KCl, 1.5 mM CaCt 12 mM MgCt and 2.5mM 
probenecid; pH7.4). Antagonists were prepared as 10 mM stocks in DMSO (100%). Antagonist 
IC50 values (the concentration of compound needed to inhibit 50% of the agonist response) were 
determined agamst 10.0 nM human orexin-A using 1 Ix half log unit dilutions in Tyrode's buffer 

30 containing 10% DMSO and probenecid. 

On the day of assay 50 ^1 of cell medium containing probenecid (Sigma) and Fluo3AM 
(Texas Fluorescence Laboratories) was added (Quadra, Tomtec) to each well to give final 
concentrations of 2.5 mM and 4 pM, respectively. The 96-well plates were incubated for 60 min at 
37C in 5% CO2. The loadmg solution containing dye was then aspirated and cells were washed 

35 with 4x150 fil Tyrode's buffer containing probenecid and 0.1% gelatin (Denl^ Cell Wash). The 
volume of buffer left in eadi well was 125 ^1. Antagonist or buffer (25 pi) was added (Quadra) the 
cell plates gently shaken and mcubated at 37C m 5% CO2 for 30 min. Cell plates were then 
transferred to the Fluoresc^t Imaging Plate Reader (FLIPR, Molecular Devices) instrument Prior 
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to.drug addition a single image of the cell plate was taken (signal test), to evaluate dye loading 
consistency. The nin protocol used 60 images taken at 1 second mtervals followed by a further 24 
images at 5 second intervals. Agonists were added (by the FUPR) after 20 sec (during continuous 
reading). From each well, peak fluorescence was determined over the whole assay period and the 
5 mean of readings 1-19 inclusive was subtracted fxrni this figure. The peak increase in fluorescence 
was plotted agamst compound concentration and iteratively curve fitted using a four parameter 
logistic fit (as described by Bowen and Jennan, TiPS, 1995, 16, 413-417) to generate a 
concentration effect value. Antagonist Kb values were calculated using the equation: 
Kb=IC5o/(l+([3/EC5o]) 

1 0 where EC50 was the potency of human orexin-A determined in the assay (in nM temis) and 

is e^qnessed in molar terms. 

All compounds of Examples 1-107 tested according to these methods had pKb values of at 
least 7.0 at one or both of the human cloned orexin-1 receptor and the human cloned orexin-2 
receptor. 

15 No toxicological effects are indicated/expected when a compomd (of the invention) is 

administered in the above mentioned dosage range. 

Throughout the specification and the claims which follow, unless flie context requires 
otherwise, tiiie word 'comprise*, and variations such as 'comprises' and 'comprising', will be 
understood to imply the inclusion of a stated integer or step or group of integers but not to the 

20 exclusion of any other mteger or step or group of integers or steps. 
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CLAIMS 

1 . A compound of formula (t): 




(D 

wherein: 
r1 is hydrogen; 
10 R2is(Ci.3)alkyl;and 

B? is hydrogen or (Ci^3)alkyl; or and R^ together with the carbon to which Ihey are attached 

form a (C3.5) cycloalJ^l group; 

or 

R^ is (Ci„3)alkyl; R^ is hydrogen; and R^ is hydrogen, or (Ci.3)alkyl; 
15 R^andR^ are independently selected from hydrogen, halogen, NC-, optionally substituted (Cj. 

5)alkylCO, optionally substituted (Ci.5)alkyl, optionally substituted (Ci,5)alkoxy, optionally 

substituted (Ci_5)alkylOCO-, and optionally substituted (Ci.5)alkyINHCO; provided that R"* and 

R^ are not both hydrogen; 

R^ is hydrogen or halogen; 
20 Ar repres^ts an optionally substituted aiyl or an optionally substituted 5- or 6-membered aromatic 

heterocyclyl group contaming up to 3 heteroatoms selected from N, O and S; or Ar represents an 

optionally substituted bicyclic heteroaiyl group containing up to 3 heteroatoms selected fromN, O 

andS; 

X is -CH2-, or a bond; 
25 Y is -NHCO-, or a bond; 

or a phannaceutically acceptable derivative thereof. 



2. A compound according to claim 1 wherein R^ is hydrogen and r2 and R^ are selected from 
the combinations: methyl/hydrogen, ethyl/hydrogen and methyl/methyl. 

30 
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3. A compound according to claim 1 or claim 2 wherein Ar is phenyl, naphthyl, fiiranyl, 
tfaienyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, triazolyl, triazinyl, 
pyrida2yl, pyrimidinyl, isofhiazolyl, isoxazolyl, pyrazinyl, pyrazolyl, quinolinyl^ isoquinolinyl, 
quinoxalinyl, quinazolinyl, pyridopyrazinyl, benzoxazolyl, benzotfaiophenyl, benzimidazoiyl, 

S benzothiazolyl, benzoxadiazolyl, benzotfaiadiazolyl or nq)hdiyridinyl, any of which may be 
optionally substituted. 

4. A compound according to any one of claims 1 to 3 wherein Ar is phenyl, naphthyl, 
quinolinyl, isoquinolinyl, benzothiazolyl, benzoxadiazolyl, benzothiadiazolyl, thiazolyl, triazolyl, or 

1 0 pyrazoly 1, any of which may be optionally substituted. 

5. The compound of any one of Examples 1 to 107 or a phaimaceutically acceptable 
derivative of any one thereof. 

15 6. A compound selected from: 

(R)-benzo[l,3]dioxole-5-carboxylic acid[2-(3,4-dimethoxy-phenyI)-ethyl]-(2- phenyl-propyl)- 
amide; and 

(R)-2-<g^o-iV-[2-(3,4-dimetboxy-phenyl)-ethyl]rAK2-^^ 
or a phaimaceutically acceptable derivative of either dieieof 

20 

7. A pharmaceutical composition comprising a cpmpoimd of formula (I) as defined ui any one 
of claims 1 to 6, or a phannaceutically acceptable derivative thereof, and a pharmaceutically 
acceptable carrier. 

25 8. A method of treating or preventing diseases or disorders where an antagonist of a human 
orexin receptor is required, which comprises administering to a subject m need thereof an effective 
amount of a compound of formula (I) as defined in any one of claims 1 to 6, or a phannaceutically 
acceptable derivative thereof. 

30 9. Hie use of a compound of formula (I) as defined in any one of claims 1 to 6, or a 
phannaceutically acceptable derivative thereof, in the manufacture of a medicament for the 
treatment or prophylaxis of diseases or disorders ^ere an antagonist of a human orexm receptor is 
required. 

35 10. A process for the preparation of a compound of formula (I), or a phannaceutically 

acceptable derivative thereof, which process comprises reacting a compound of formula (D) with a 
compound of formula (HI): 
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(H) 



Ar^Z 



wherein Ar, R^, r2, r3, r4 r5 r6, x and Y are as hereinbefore defined for compounds of 
5 formula (0, and Z is a leaving group or a group converted to a leaving group in-siiu followed by» if 
necessary or so desired, conversion to a pharmaceutical^ acceptable derivative thereof. 
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